Construction of new Pichia pastoris X-33 strains for production of lycopene and β-carotene.
In this study, we used the non-carotenogenic yeast Pichia pastoris X33 as a receptor for β-carotene-encoding genes, in order to obtain new recombinant strains capable of producing different carotenoidic compounds. We designed and constructed two plasmids, pGAPZA-EBI* and pGAPZA-EBI*L*, containing the genes encoding lycopene and β-carotene, respectively. Plasmid pGAPZA-EBI*, expresses three genes, crtE, crtB, and crtI*, that encode three carotenogenic enzymes, geranylgeranyl diphosphate synthase, phytoene synthase, and phytoene desaturase, respectively. The other plasmid, pGAPZA-EBI*L*, carried not only the three genes above mentioned, but also the crtL* gene, that encodes lycopene β-cyclase. The genes crtE, crtB, and crtI were obtained from Erwinia uredovora, whereas crtL* was cloned from Ficus carica (JF279547). The plasmids were integrated into P. pastoris genomic DNA, and the resulting clones Pp-EBI and Pp-EBIL were selected for either lycopene or β-carotene production and purification, respectively. Cells of these strains were investigated for their carotenoid contents in YPD media. These carotenoids produced by the recombinant P. pastoris clones were qualitatively and quantitatively analyzed by high-resolution liquid chromatography, coupled to photodiode array detector. These analyses confirmed that the recombinant P. pastoris clones indeed produced either lycopene or β-carotene, according to the integrated vector, and productions of 1.141 μg of lycopene and 339 μg of β-carotene per gram of cells (dry weight) were achieved. To the best of our knowledge, this is the first time that P. pastoris has been genetically manipulated to produce β-carotene, thus providing an alternative source for large-scale biosynthesis of carotenoids.